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CLAIMS 

1 . A nickel electrode for an alkaline storage battery 
in which an active material mainly containing nickel 
hydroxide is applied to a porous sintered nickel substrate^ 
characterized in that a coating layer containing at least 
one hydroxide of an element selected from a group 
consisting of calcium Ca, strontium Sr^ scandium Sc, 
yttrium Y, lanthanoid, and bismuth Bi is formed on a 
surface of the active material formed on the porous 
sintered nickel substrate. 

2. The nickel electrode for an alkaline storage 
battery according to claim 1, characterized in that said 
coating layer contains cobalt. 

3. The nickel electrode for an alkaline storage 
battery according to claim 2, characterized in that said 
coating layer containing cobalt is heat-treated in the 
presence of alkali and oxygen. 

4. The nickel electrode for an alkaline storage 
battery according to claim 1^ characterized in that said 
lanthanoid is at least one element selected from the group 
consisting of lanthanum La, cerium Ce, praseodymium Pr, 
neodymium Nd, europium Eu, and ytterbium Yb. 

5. The nickel electrode for an alkaline storage 
battery according to claim 1, characterized in that an 
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amount of said hydroxide in the coating layer is in the 
range of 0.5 to 5 wt% based on the total amount of all the 
applied materials which includes the active material mainly 
containing nickel hydroxide. 

6. A method of producing a nickel electrode for an 
alkaline storage battery^ characterized in that it 
comprises the steps of: 

applying an active material mainly containing nickel 
hydroxide to a porous sintered nickel substrate; and 

forming a coating layer containing at least one 
hydroxide of an element selected from a group consisting of 
calcium Ca, strontium Sr, scandium Sc, yttrium Y, 
lanthanoid/ and bismuth Bi on a surface of the active 
material thus applied to the porous sintered nickel 
substrate. 

7. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 6, 
characterized in that said coating layer contains cobalt. 

8. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 1, 
characterized in that said coating layer containing cobalt 
is heat-treated in the presence of alkali and oxygen. 

9. The method of producing a nickel electrode for an 
alkaline storage battery according to claim S, 
characterized in that said lanthanoid is at least one 
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element selected from the group consisting of lanthanum La, 
cerium Ce, praseodymium Pr, neodymium Nd, europium Eu, and 
ytterbium Yb. 

10. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 6, 
characterized in that an amount of said hydroxide in the 
coating layer is set in the range of 0.5 to 5 wt% based on 
the total amount of all the applied materials which 
includes the active material mainly containing nickel 
hydroxide. 

11. An alkaline storage battery characterized in that 
the nickel electrode for an alkaline storage battery 
according to claim 1 is used as its positive electrode. 

12. A nickel electrode for an alkaline storage 
battery in which an active material mainly containing 
nickel hydroxide is applied to a porous sintered nickel 
substrate, characterized in that an intermediate layer 
containing at least one hydroxide of an element selected 
from a group consisting of calcium Ca, strontium Sr, 
scandium Sc, yttrium Y, lanthanoid, and bismuth Bi is 
formed between the porous sintered nickel substrate and the 
active material. 

13. The nickel electrode for an alkaline storage 
battery according to claim 12, characterized in that said 
intermediate layer is formed on a surface of the porous 



51 




THIS PAGE BLANK (uspto) 



sintered nickel substrate. 

14. The nickel electrode for an alkaline storage 
battery according to claim 12, characterized in that said 
intermediate layer contains cobalt. 

15. The nickel electrode for an alkaline storage 
battery according to claim 14, characterized in that said 
intermediate layer containing cobalt is heat-treated in the 
presence of alkali and oxygen. 

16. The nickel electrode for an alkaline storage 
battery according to claim 12, characterized in that a 
second intermediate layer composed of cobalt hydroxide is 
formed on said intermediate layer. 

17. The nickel electrode for an alkaline storage 
battery according to claim 16, characterized in that said 
second intermediate layer composed of cobalt hydroxide is 
heat-treated in the presence of alkali and oxygen. 

18. The nickel electrode for an alkaline storage 
battery according to claim 12, characterized in that said 
lanthanoid is at least one element selected from the group 
consisting of lanthanum La, cerium Ce, praseodymium Pr, 
neodymium Nd, europium Eu, and ytterbium Yb. 

19. A method of producing a nickel electrode for an 
alkaline storage battery, characterized in that it 
comprises the steps of: 
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forming an intermediate layer containing at least one 
hydroxide of an element selected from a group consisting of 
calcium Ca, strontium Sr, scandium Sc, yttrium Y, 
lanthanoid, and bismuth Bi on a porous sintered nickel 
substrate; and 

applying an active material mainly containing nickel 
hydroxide to the porous sintered nickel substrate having 
the intermediate layer formed thereon • 

20. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 19, 
characterized in that said intermediate layer contains 
cobalt • 

21. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 20, 
characterized in that, in forming said intermediate layer 
containing cobalt, the intermediate layer is heat-treated 
in the presence of alkali and oxygen. 

22. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 19, 
characterized in that it comprises the step of: 

forming a second intermediate layer composed of cobalt 
hydroxide on said intermediate layer. 

23. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 22, 
characterized in that, in forming said second intermediate 
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layer, the second intermediate layer is heat-treated in the 
presence of alkali and oxygen. 

24. The method of producing a nickel electrode for an 
alkaline storage battery according to claim 19, 
characterized in that lanthanoid used for forming the 
intermediate layer is at least one element selected from 
the group consisting of lanthanum La, cerium Ce, 
praseodymium Pr, neodymium Nd, europium Eu, and ytterbium 
Yb. 

25. An alkaline storage battery characterized in that 
the nickel electrode for an alkaline storage battery 
according to claim 12 is used as its positive electrode. 
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being obvious to a person skilled in the art 
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I. Basis of the report 



1. With regard to the elements of the international application:* 



□ 



the international application as originally filed 
the description: 

pages 

pages 

pages 



1-30 



, as originally filed 
filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



3-5,8-25 



1-2,6-7,26 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



the drawings: 
pages 

pages 

pages 



1-2 



, as originally filed 
, filed with the demand 



_ , filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been furnished. 



The amendments have resulted in the cancellation of 

I I the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5 I I report has been established as if (some of) the amendments had not been made, since they have been considered to go 

' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally fded" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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2. Citations and explanations 



The nickel electrode for an alkali storage battery and 
the alkali storage battery using the same described in 
Claims 1, 4, 5 and 11, wherein a layer containing one 
hydroxide of an element selected from Sr, Sc, Y, La and Bi 
is formed on the surface of the nickel hydroxide active 
material filling the nickel sintered substrate, are not 
disclosed in any of the documents cited in the 
international search report. Moreover, they are not 
obvious to a person skilled in the art. 



The nickel electrode for an alkali storage battery and 
the alkali storage battery using the same described in 
Claims 2, 3 and 26, wherein a covering layer containing 
one hydroxide of an element selected from Ca, Sr, Sc, Y, 
La and Bi and cobalt is formed on the surface of the 
nickel hydroxide active m.aterial filling the nickel 
sintered substrate, are not disclosed in any of the 
documents cited in the international search report. 
Moreover, they are not obvious to a person skilled in the 
art . 



The method for manufacturing a nickel electrode for an 
alkali storage battery described in Claims 6, 9 and 10 
including the process of forming a covering layer 
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containing one hydroxide of an element selected from Sr, 
Sc, Y, La and Bi on the surface of the nickel hydroxide 
active material filling the nickel sintered substrate, is 
not disclosed in any of the documents cited in the 
international search report. Moreover, it is not obvious 
to a person skilled in the art. 

The method for manufacturing a nickel electrode for an 
alkali storage battery described in Claims 7 and 8 
including the process of forming a covering layer 
containing one hydroxide of an element selected from Ca, 
Sr, Sc, Y, La and Bi and cobalt on the surface of the 
nickel hydroxide active material filling the nickel 
sintered substrate, is not disclosed in any of the 
documents cited in the international search report. 
Moreover, it is not obvious to a person skilled in the 
art. 

The nickel electrode for an alkali storage battery and 
the alkali storage battery using the same described in 
Claims 12 to 18 and 25, wherein an intermediate layer 
containing at least one hydroxide of the substances 
selected from Ca, Sr, Sc, Y, La and Bi is formed between 
the nickel sintered substrate and the nickel hydroxide 
active material, are not disclosed in any of the documents 
cited in the international search report. Moreover, they 
are not obvious to a person skilled in the art. 

The method for manufacturing a nickel electrode for an 
alkali storage battery described in Claims 19 to 24 
including the process of forming an intermediate layer 
containing at least one hydroxide of the substances 
selected from Ca, Sr, Sc, Y, La and Bi on the nickel 
sintered substrate, is not disclosed in any of the 
documents cited in the international search report. 
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(57) Abstract 

A nickel electrode for an alkali storage battery in which an active material 
mainly containing nickel hydroxide is applied to a porous nickel sintered substrate, 
wherein a layer containing at least one hydroxide of an element selected from a group 
consisting of Ca, Sr, Sc, Y, lanthanoid, and Bi. 
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± ^ m (0 7Km It m ij^ 'b> tj: ^ ^ rs m ^ m m L . z(o^rsmt^mf&^ ntc 
~ ^y ^ )i m^sm iZTi^^m ^y^m^ Tz^m^ L tzm^m mm X' tb ^ o 



m m ^ MM -r ^ tz istxD m ^ <D mm 
y> T . z (D ^ BM <D mmm iz i> T ji^ m m - )v m . t ;i/ * 

V m m m m - ^ ji m o mm :b m T ji ti 0 ^ mm iz X m i^&j iz 
m.m-r t ^ iz . tt^iM ^ m if . :i <d mm o mmm o (d -b^s n x ^ 

ticomMm iz L tz i) (D izm'^^ ti-r . ^©gg^^Mu^ct^KHtzii 
^^x m^^m \^x m.Mx ^ ^ i) cox- $> ^ o 
imMm A 1 A 1 1 ) 

Z. tl ib <D ^MM iz is \.\X It . T )\^ts U ^ « vte ffl - -y ^ )\y@:^^^-t ^ 

Xz-^tz -oX . T 15 ® ct o 13 L X L ;t ^ ?L ^ ® ^ >y >r ij* a IS ^ ffl 
v> fz o 

zzx. ^ ?L 14 ® - ^ ;u Jg^ S *M * # M f -2) c * fc o T (i . * 4^ 

- JV - y ^ )\^'m ^ t ^^MM t ^ mm 1.x - -y Jl X ^ U-^i^^L. C 

■^Tz'^. M7imm%fp iz m^x \.x^ii\^(d - -y ^ )v^m^m.^n 
tzo ta-ii. z (D ^ o \z h X n tz ^ (D - ^y ^ )\, mmit . ^n^t- 

T- . C © ^ ?L 14 © - y ^ ;i/ iSig S 5^ ^ IT. >5r ^ 5^ ^ n ;i/ 
h i: ® ?g 7k ^ ( J:t M 1 . 7 5 . ^ >y >r i: y-? ;i/ h ^ It 1 0 : 

1 ) (3 g « ^ -a- T . z (D y ^ )v mit^muizm^- ^y ^ hm^^ )\^ 

Y h (D m.^ 7Kmm ^ ^ m tz'i& . z co - -y ^ )im^mm^ 2 5 %®n 
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~ y ^ )\^ M ^ '(t - y )\^ ^ ^ ^ 1 1 ^ m ^ n ^ ^ tz o 
IN T' . m 1 mf>zmt ,ii o . - y ^ )i ^^mm 1 iz^m^ titz7km 

^ <^ t<ii ^ w.m.m 3 ^ m i:^ ^ ^ o Tz o 
z mmm A 1 X iti3 A 't> (Dm^i^^ . mmmA2xit7.h 

0iA 4 xit^ y h ^ 2^ (ommm^^ . mmm a s x it ^ > ^ xd mmi§. 
^ . mmmA6xit-b')'yi^<Dmmm^. mmm a i x i± y ^ ± :t 'y 

A CD 5^ ^ ^ & . A 8 X i± ^ :t I. commi^^ . ^'J A 9 -e ii ^ 

- u \^ ^ A (Dtn^m^ . mMm A 1 o x it ^ y )i \^ a (ommi^^ ^ 
mmm A 1 i-r:it\f'A^:^(Dmmiu^m\^^. ^ n ^- ti 3 w t % <d ^mm 
ik:i^mm^mm L fz o 
^ Lx . Ti^mit - y )\y ^ ± ^ ^ t T ^ m m-b' ^ ti tz - y ^ 
m m ^ ^ ti ti (D mmm. 7K m m\z mm ^ tz . zn^s o °c 
CD 2 5 %N a. o H Ti^mm^ iz mm ^ X . ^ ^ )i iz ^ n 

fz^mm(D±\z ±%^(o^^m(o-^m.it'mt^ ibfA^^m.m^mm\^x. 

(D ±\z ±%^(D7^m.i\:,'W}±^ (bti: ^^m.m-^mm\.tzm-^ . ^^m.mo^\tL 

^^m.m\z:ii\,-^ ^i^miti^mcDmit. mmm }:L^t^^ fz±^mm.\zn \.x 

3 w t % {I ^ o T IN o 

t^tz. ±bBcdj:o{3 \^x^m.m^w>J^iLtzmmmz■^\^x^n^nx 
iii le] ^ ^^ -5 Tkmit- y o ■!7 (Di\kiz±%^(D^m(D7i^mit'^ 
(D }^ - ^ iifimm ^ m w (d ± iz ±s& o ^ rt m (d 7kmit m -ti^ ta ^ 
s ^ i?£ ^ n T o i) z t^mss^x^tz. 



^ ^^ ^ 
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^ ^ 1 1 ^ r^^m 2 Ruikmih^t^ ^ trii ^ ^mm 3 (^-^cd-sp 
utmm Si 1) 

ib ®« ^S^iJ a 1 u T (i . T ;i/ * U S m ffl - -Jr ;i/ @ t T . ± IB © 
^ M A 1 ~ A 1 1 om-^ tmmiz U r . - -Jr S 7jc ^ -TL - 

(btmm & 2 ) 

lti^0lJa2^w:}ol^T^i. ± $^ (D m s&m A 1 -~ A 1 icDm-^tHmizv 

T . - >y ^ ^l' ^55& $S S +1 (3 7X ^ -fb - -Jr ;b ^ ^ ^ ^ f -S fS ti M 5it % ^ 
^ ^ :i ® — >y ^ ^'i' * +S ^ 3 w t % © 5^ ^ rj h 7k ^ M C S « 
^ -y- ;t ^ . Cin N a O H tK M g $ - >y 'Jr ;i/ ^ g |g 

?5 1* ^ n ;t rS K © ± t 7j< -fb =J yN- ;i/ h ^ a ^ ^ ± H3 © N a O H 7j< 
vgr«*^^^n/zS?S«^T-. Z n ^ T f<i: t) mm<D ^:&T is 

X 8 0 °C (D X M m mm . -hlB©7X^-fb3yN';i/h<&^-fb$ii-. rS^g!) 

H ® ± n h (D7km.'!h!m(Dm±^M}A^ ntzT ji ti V mm.-mm - ^ 
>'i'®^ftML/to ^ti5. ^ o o iz Lx i'^m L tzT )\y V mmmm - 

^ Jim it. HUH3©#^^¥1 - 2 0 0 5 5 b ^ ^ m iZ ^ ti Tz T Jl ti V W 

MMm — ^y^)imizm^T^^(7)X}b^o 

( tb ^ a 3 ) 

itmm a. 3 iz ii\.^x It . ±%^(D^mm A 1 A 1 io:)m'^tmmizL 
X m tz^ii^^o - ^ )imm&uizmmm^iftm^ ^ iz^^Tz o . mm. 

- y ^ ji t mm =1 h t mm ^ ^> v v ^ a t (Dm-^T^mm atm i . 

7 5. - y ^ }]y t zi )iy h t ^ y h t (D m "f- tt i)^ 1 0 : 1 : 0 . 

8 1) Srffli^, ^©rS-&7J<J§M(3-'>^;i'Mii;gafe^S«$-&Ts c© 

— ^ ;i/ ^ ^5 S Si ^ - >:r A i; 5^ ^ r? ji h t m m y h 1? t 
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<D M ^ m ^ ^ m ^ it . ±ti(Dmmm A 1 A 1 icDm-^tmmizL 

i^mm ^m.i-)- tf: X o Ltz o tan. z o x ^ k Lxi'fm \^ tzt ti v 
mmmm - y ^ )imit. msso^^m^ 4 s-s o 2 3 3 ^&miz^.$ n 

HKiz. ±Bi(D ^ o iz i^xi'^mLTzmmmA 1 A 1 1 ttmm & 1 
~a 3 (D^T vmMmm^^:^^)im^iEmizmmt^ — :^s nmiz 
Tkmrnm-^^mm^ m . mmmiz e m ^ ® 7K ^ <b * ^ i^Tkmm^m 
fflu-c. mmm At^ 1 . 0 A h CD ^ T ^) m ^ <^ m. I. tz o 

^ Lx . z(D ^ o iz LTf^^ufe^r;!/* 0 nm-m^ ^ n ^- ti^mm 
^loomAT-i 6 mmytm$ fz^^. simm -at 200mA t-i. ov 
izmr^^xmrn^-^s zti^i^-^^)vtLx. ^jsTt^ijuTio 

V mmm^ 5 0 'cx 2 mmi^^ ^ tz o ^®^. ±BB®^T;b*uM« 
vte^&^jstcML-c 1 . 0 V iz m t ^ X mm ^ X 1 iv-^f^jiEom. 
m^rnQn^Mib. '^wmiztn-j- ^ 1 0 ji s (Dmm^m q n t ttm 

{Si?!t^t4 (%) = (Qm/Q,.) XI 0 0 
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1 ) 



immA 1 
■ mm A 2 
■mm A 3 
immAA 
immA 5 
immA 6 
\mmA 7 
\mmA 8 

:SS^'J A 9 

A 10 
A 11 



C a (OH) . 

S r (OH) . 

S c (OH) 3 

Y (OH) 3 

La (OH) 3 

C e (OH) 3 

P r (OH) 3 

N d (OH) 3 

E u (OH) 3 

Y b (OH) 3 

B i (OH) 3 



6 4 

5 8 

6 4 
6 6 

5 8 

6 2 
5 9 

5 8 

6 1 
6 3 
6 2 



ktmm a 1 
itmm a 2 

Jrb^^J a 3 



Co (OH) 



4 9 

5 4 
5 0 



- © IS ^ >i)^ ^> ^ ^ J; -5 . ^ ^ ;P ^ S 3ft J* $ n ;!K ^ <b 
-<yy;b$:±^^i:-r^?St)S®±{3Ca, Sr, Sc, Y, La, C 
e, Pr, Nd, Eu, Yb, B ± (D yi^m "(t ^ ^ ^ ^ U t)^ m 1^ 

^ tLtzMMm A 1 - A 1 1 (D^T ^) mn^mm — jim^mi^tzm 

^ ^ ^ B L X ta it ^ m a. 1 ® T ;i/ U ^ S vtfe ffl - -Ir ;i/ 
^ . iP 5a ?i t :t ^ -ft ^ Wl/ h ® 1^ M M <lr ^ W fctt ^ ^?|J a 2 (DT ;i ti 

^) wmmm =^ ^ )vm^ . yi^mit — )i ^ ^ ^ t-r ^ m <^ m ^ iz 
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g| -fb n ^ h tykmih-( -J h 'J t> 2^ t ^ ^ ^ $ ^ fz ttWim & Z (DT 

{nm.m A A • i~a4 • 9) 

nm.m A 4 - 1~A4 ♦ 9 iZ ^ \^ X it . ±IB®llil^!lAl~Al 1® 
rSiiJK<&?ti«$-frfc^s ~ ^ )\y & iz ^ m ^ ti tz ^ n (D ± iz ^ 

mm^mi^ ^ iz$)tz ^ X . ±B&(Dnmm a 4 cDm-^ t mm^z ^ -i h 

'>A©5^^^7K^M^ffll^T^'-yhU■i7A®7J<@g^b^^Y (OH) , d^e, 
d C T- . H M ^iJ A 4 • 1 ~ A 4 • 9 {3 ^* l^ -t {± ^ <y b 'J -i? A ® 5^ ^ 

i^ykmm^ izmf ^ ^ y h 0 't' 2^ (Dmmmco^^ M ( w i ) . t 13 ® 
^ >;/ h u ^ (D T^m it ^ t ii ^ w ii ^ t> tzi^ ^ m m. iz M -t ^ >y h u 

'i7ACD7jc^^b!^(DaSl:b(W2);bs^ m m iz tt^ T ^ O iZ 0 . l~7wt% 
® ^ H T- ^ -fb b T ;i/ * >; m m vfe ffl - >y '^r ;i/ M L o 

^bT> C®cto(3LTffML}tllM^'JA4 • 1~A4 • 9 (D ^ T )l 

io ^) m mm m =- y m ^ lEm iz m . ±m(Dmmm a i - a i i 
tmm^z Lx . mm^Ri^ 1 . o a h (d ^ t juj m mm ^ i"^ ^ -r ^ t 
^ 7 )v ti V m mm iz ^ 1 o ^ ^ m o mm^ m. q » t i i 
■y-^ ^ ji s (Dmm^A Q n t ^ m]^ i.x . ±ti(D-mui' izi^if ^ 

^®$S^$:±l3©^m0«A4©*)£Di;-^^-ttTTg3®^2 t 

7]5 L it o 
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2 ) 



w 1 

(wt%) 



W 2 
(wt%) 



Q 1 0 
(mAh/g) 



\mM A4.1 
■Mm A4.2 

imm A4.3 

A4.4 

A4.5 

Ei!fS^!l A 4 
;S£^?'J A4.6 

\mm A4.7 
A4.8 
■mm A4.9 



Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 

Y (OH) 3 



0 . 1 
0 . 3 
0 . 5 

1 
2 
3 
4 
5 
6 
7 



0 . 1 
0 . 3 
0 . 5 

1 
2 
3 
4 
5 
6 
7 



2 2 8 

2 3 0 

2 3 3 

2 3 5 

2 3 5 

2 3 5 

2 3 0 

2 2 8 

2 2 3 

2 1 9 



5 8 

6 0 
6 2 
6 4 
6 5 
6 6 
6 7 
6 8 
6 8 
6 8 



3®igm*^e>Hj3^*^'Ecctd(3. - ^ )i ^ iz m ^ ti tz ^ m. 
(D ±iz -i y h u (D 7k mit m t)^ h ti: ^ ^ m m ^ m m t ^ iz $) tz ^ ^ ^ 
y h V ^ (Dykm.'ihm t ^mm t ^^i^ -^t tz^^mmizM i- i> ^ ^ h u 
(Dikmit^cD mm. it^ 0 . 5-5wt%®®Ht3-r^^, lat^Ttc 

*5 ^ # t4 AS {Dj Ji -r ^ i: it ffi o M m ^ a e> n o tan. ± IB 
(Dmrnm A A • l ~ a 4 • Q \Zii,i^X\±. — 'T )\^»l^^&WL^Z.-:ftt%-^ ti 

^z•o^^T^t;t>^)5s tt )^y , x h v y l. , y ^ u , ^> 
^y-r K, \fx-^:7.(D:i^mit^i^^t^^^m.m^Bf&T^m^iz^ux 

( ^ 56 ^ij B 1 ~ B 4 ) 
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ll^£«^!lBl~B4(Ii3l^■r^>. ±g3®iiB(i«?ijAi~Ai 1 (D m t ^ 
miz UT. =- y ^ mm mm 7km it - ^ )\^ ^ ^ m ^ 1 1 ^ ^ ^ m ^ 

* . nmmB 2 -^\tti )v ^ L.(Dmm^t-=i )\^ Y <Dmm.^ii^ \ •. i 

© a M tb T' ^ 3 w t % © ffi ^ ^ & . H M ^?'J B 3 T- ^ y 

h i; -j? A ® 5^ ig ^ :3 h © 5^ g| ^ t 1 : 1 © 11 S tt T- ?g ^ 
3 w t % © 5^ ^ it tK ril ^ s Hfife «?iJ B 4 T' b' v ^ © ^ ^ i: ^l' 
h©fi^^iSi:<&l : l©aairbT-yg-^^-lifc3wt%®5g^^7k}grS^ 

ffl V'' S ct o {3 b o 

^©'#. ±BB©llffi15'JAl~Al l©i^^i:[5]^{3LTrStJM®±C 

MMJlSISlts TaB©^3(::^i^^ctot3, HSg^WjBlT-JiCa (OH) : 

^sr (OH), h(D m.^ m iy^ ^ ^ ^m.m . nmm B 2 -7: {± c e. { o 

H), i:Co (OH), ii©?g-^iii;(pe>7&:;i,Maii*.^SS«?iJB3T-{iY 

(OH), ^co(oH), hcDu^^iy^ht^^W-wm-^. nmmB A-^ 

{±Bi (OH), i:Co(OH), i:©?g-&t>>b^5)^ci.lSS®^fl5^LT 
^ T ;i/ U m m vtfe ffl - ;i/ M ^ ff o 

^LT. :i (D X, o \z \^ X i'^ m \y tzMmm B \ '-BA(D^T)iti^)mm 

Ytfeffl-'y^^m&iE^t^ffll^. ±iB®^ife0'iJAl~Al l©Jl-^i:IB|il 
i^LTs -ttvtfe^STbM. OAh©^T;i/*ummvtb$:ft^-r^i:^*tw. 

;i/S©S(mS«QMi:<^jfliJ^ LT. ±IB©i«^Ttc4b*{ti)«#it^+4=&^R 
^ om^-^ ±m<D-mmm A I , a a , All©^,®i:^^3-B-TTsB 
® ^ 3 ^> L o 
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( ^ 3 ) 



immB 1 
mmB 2 
imm B 3 
■Mm B 4 



Ca (OH) . + Sr (OH) . 

Ca (OH) . + Co (OH) ■^ 

Y(OH). +Co(0H)2 

Bi (OH) . + Co (OH) . 



6 6 

6 9 

7 2 
7 0 



immA 1 
A 4 
[Mm All 



C a (OH) . 
Y (OH) 3 
B i (OH) 3 



6 4 
6 6 
6 2 









® 






Ji 






;t 














>5r ;i/ @ ^ 


m 








U 




— -y 




$ 


[pl± 








m 






( 


mmmc 


1 ~ 




mmm c 


1 ~ 




{3 L T - 






^ -tt ;t ^ 





fig ^ ^ J: d 13 . >y /r 
ff^ ^ -r ?> {3 :t D . 2 g 
MMB 1 ~ B 4 ® ^ T 
'> A , >y h 'J -^7 A , f 
^Lfc^Jte«?yAl, A4 
^ ^ (C Jt ^ T . mWiT 



U T l^ /i o *5 > I 
C 6 ) 

C 6 tZ *5 V^ T . ± IB® 

fei s *s (3 eg - >y 
^ ;b ^ iig s s ?t « $ 



S *S C3 55 J* $ 
« ® 7jC ^ *5 ^ 

i3 ^) mmmm ~ ^ 

;^v>^®ia^®7Jc 

, A 1 1 ® 7" * U 

ntzMmmB 2 B 

Bl~B4{3i5l>T 
•5 (3 L T *) J: I ^ o 



n rS ^ M 

§ 1; vfe ffl - 
iRl ± L T 
4 © T ;i/ * 
t:^ ^ # 
ii 2 fi ^ ® 
13 ^ < ® 7k 



ffi ^ij A 1 ~ A 1 1 ® 



t |5l 



n tz m ^ m (D ± iz n mm ^ m m 
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t ^ iz;btz <o . mmm c 1 X' i^±si(DmmMB 2 t mmiz c a. (oh) . 
tco (OH) , t (DM^mt)' ib ta ^wmm^ . mmm c 2 x it±Ei(D 
mmmB 3 t mm izY io u) , i:co(0H), t (D^R-^^t^ ^ ^ w 
mmt:. mmm c 3 x- (i ± 13 o ^ jg ^^o b 4 tnmizB i (oh) . t c 
o (OH) . i:®rM^ti*^e.^^Maii$s ^tzmmm c 4 xu. mm 
mmB 1 ~- B 4 om^ tmr ^mi^p iz ^ -o X s c (oh)> t c o (o 
H). ii(DM-^mi)^ibt^^w.m.m^.mmmc5xitL8L{o}i)> t c 

o (OH) , t(DM^^t^^t^^^m.m^. ^i5l0OC6T-{d:Yb (OH) 

. t c o (OH) , t (D m. <^ ^ u ^ m ^ m if i J:, o iz L tz o 

m^t ^lz$>rz O . a 5ft ±* ^ ;t - >;/ ;b S« * # fii ^ ^ 7k 

^Mt-sa^-B-f;^. ^ ti ^ N a o u 7km m ^ iz mm ^ X s -v>t)\^ 

Viikmm-b^^'^fifzmm^mx. ^n-^-^^^-f ti.t^%mmay^^^ \z 
i5 T 8 0 °c CD g -e ip ^ M a L . ± IB ® 7k if *5 (t ?) 7X ^ fb 3 /N- 
h ^ m^t ^ ^ X ^ ^ m m ^ tz o 

LT. mmn&i)^ I . oAh(D^TJiti^)mnm^i'?^t^ti^iz, 
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4 ) 



mmm c i 
mmm c 2 
mmm c 3 
mmm c 4 
mm0i c 5 

C 6 



C a (OH) 2 + C o 

Y ( 0 H ) a + C o 

B i (OH) 3 + C o 

S c (OH) 2 + C o 

La (OH) 3 + C o 

Y b (OH) 3 + C o 



0 H ) 2 

0 H ) 2 

O H ) 2 

0 H ) 2 

0 H ) 2 

0 H ) 2 



7 2 
7 7 
7 5 

7 6 

7 2 
7 4 



SISS^iJ B 2 

mmm B 3 

^S£«?iJ B 4 



C a (OH) 2 + C o 
Y ( O H ) 3 + C o 
B i (OH) 3 + C o 



O H ) 2 
0 H ) 2 
O H ) 2 



6 9 

7 2 
7 0 



;^ ^ © 7j< ^ -fb 13 rj 

L tzmm0i c 1 - c 6 

mmB2'^B4<Di)(D 

T ;t o 
( H «?|J D 1 ~ D 1 1 

mmmT) 1 ~ d 1 1 

-e t T . n ji D 1 
(D =. y ^ )i m^&m I 



, ;i/ f> A , -( y h V ^ , t' ^ v 
h © 7k ® <b ti ?1 ^ $ n M M ^ ^ ^ tt ^ 

) 

?L t4 ® - ^ S ffl V^ „ 

~ D 1 1 13 4b* V^ T . S 2 H (3 ^ -r J; -5 {3 . ±12 
± {3 . T ga ® * 5 t3 ^ 7jc ^ <b :^)^ ?> ^ 43 jg 
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4 ^mi&L. dCDcfco iz^psm 4 m f& ^ ti tz - y mm 1 1^* 

c c T' . - ^ ;i/ iiS S 1 ± (3 T 13 CD ^ 5 iz B t Tkm it ^ i)^ ta ^ 
+ Pb^ H 4 § Jfj ^ r § tz s D . H B6 ^^'J D 1 * ;i/ "i? A fii ^ ^ . 

A ® 5^ ^ 1^ ^ . HJfe ^ij D 4 t- h U -^7 A ® «^ ^ 4 . ^ SI D 5 T* 

> ^ xDmmm^ . mmmD e it -t v ^ commit ^ . mm^iT) 
1 x \t r ^ ^ ty ^ I. (D mw.^^ . nmrnT) s (± ^ tj- a ® ^ ^ ^ . 

H 5g D 9 -C- ii ^ - n >j7 A 0 fi^ ^ . H M «|?|J D 1 0 IS ^ 5^ ;i/ t 

^ L T s ± 13 © - 'y ^ ^ $s a ^ ^ n ^- n ± IB ® fi^ ^ 7k ^ 

;i/ ^551 iitS S 0 ± t ^ ti ^- n ^ 5 ^ r ^ 7j< ^ 'fb ® * S ^ B ^ L o 

cd-e. ±i3©=§-4'PB^ii{--:><'>t{i^n^nx^ii5]^ff{3cto-r^®#s 
^muLtzo ^tz. z. (D X ^ iz L X =^ ^ )v m ^ & ^ o ± iz ±m 0 ^ 
mit ^ (D m m ^ m m L tz m . ^ ^ m m 0 m {xim m tz i3®fifi{±8 

m m ^ ti tz ^ ^ y ^ m u ^ mm - ^ t mm ^ )i v to 

^ 7k ( ht a 1 . 75. >r ;i/ ^ 3 7WI/ h ® ^ tb 1 0 : 1 ) 

c s ?a $ T . ^ - y ^ )i & u iz mm - y ^ )v t mm ^ ^-^ )\y h ® 

?M 7k ?g ^ it ^ ^ . § - >y ;i/ ifS S tfi * 2 5 % ® N a 0 H 7k 

mm^ i>z^m^ ^ X . ^ m m m ^ n tz ^ - ^ )i mm m m iz z n 
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'J § fl; vte ffl 






o 


5Jc *j s ± 13 ® ^ 't' Pb^ ii 
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(1 s 7k ^ 
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•^mmom^m hi 






2 H ^ $1 U T IN ^ *5 




7K ^ t/ ti^ 
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3 


^ ® - gp 
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+4 D ff 
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d 


1 13 
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a 
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® 
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^liE ^ a 
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tz if 




CO ^ 
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— 






® ± ff 
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;i ^ 






J; a C t 
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( it ^ ^'J 


d 
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ibit {?|J 


d 


2 {;: 


*5 V^ T 




V ± 13 ® 






A 


1 - 


A 1 


1 
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PI 


i: |5l ti 13 L 




tz 


^ ?L 


'f4© - 














CI © 










3 w t % 








h 


7X ^ M 


S 


m ^ 








tl 


N 


a 


0 H Tie ^ ?S 


4^ it ?S 














CD ± 






<b 3 7N- 









^ ® # S T (3 i5 l^ T 8 0 'C ® S Jg ^JP ^Jflf S t > ± 13 © 7K ^ <b m 7-; ;i/ h 
^^-fb^-B-TtfPB^S^^ff^^b. ^©^li. ±l3©^iii^iJDl~Dll© 
m^hmmiz L -r . Pb^ « ff^ j?£ $ n >r ;p ^ $S a IS (3 tK ^ {b - >y 

ftMLfco taii. ^ CD ^ o \z. x^xi'^ms^tzT tl \) mnnm=- ^ )vm 

Ji. (lut3©i|tm}g63-2 1 6268^ (!i$i>¥5-50099-^) 

iJ: t . ± 13 © cfc o 13 L T ft M L ^ iS D 1 ~ D 1 I \tw^m d I , 

d 2®^T;i/:d'jmmvteffl->>':r;m<^iEllt3^ffl-ri.-;^^ ^1iJ3 7K 
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LT. m^mmt)^ 1 . o Ah <d^t jiti ^) m mm ^i'^^btz o 

e mm^m^ Tz^. itijmm-<?u2oomAT-i. o v izmt ^ ^-cmm 

^n^tz'^. 5 0'C®i^^gT^3:fe^^Tl I ^ ^ ^ )V ^ <D ^ \^ . ^ 

1 o-y-^^;i/g©Mm^Sq..i:i i-t»-^^;uB©S[m^fiq.i 

^ T 13 CD ^ 5 iz B L o 

^m^^ ( % ) = ( q q m) X 1 0 0 
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5 ) 







^mi^tt (%) 


mmmB i 


C a (OH) . 


7 2 


mmmB 2 


S r (OH) . 


6 8 


mmm d 3 


S c (OH) 3 


7 3 


mmmD 4 


Y (OH) 3 


7 7 


mmmT) 5 


La (OH) 3 


6 8 


mmm d e 


C e (OH) 3 


7 0 


Hite^ijD 7 


P r (OH) 3 


7 0 


HJE^^J D 8 


N d (OH) 3 


7 1 


MMM D 9 


E u (OH) 3 


7 3 


D 10 


Y b ( 0 H ) 3 


7 2 




B i (OH) 3 


7 3 


ttmm d 1 




4 6 


l:ti<«?!l d 2 


Co (OH) . 


5 8 



Z. (Dmm^ ^ m ^ ^'ta o iz. Ca, Sr, Sc, Y, La, Ce, 
Pr, Nd, Eu, Yb, B i O yKM^it ^ ^ ^ ^ ?S M m f& ^ ti 

iM ^ it tz^Mm T) 1~D 1 1 (€>^7 — y ^ ^vm^ fz 

. * Jl ffj ^ U T 5k V^ tt it d 1 0 T )V tl 0 mnmm - y )V 
m'P s mmWkm U ;t tK -fb n ^n- ;u h © 4" Pb^ Jl S is (t it ^ m d 2 ® T ;i/ 

*5 |p] ± t T O o *5 . - y ^ Jim^&UlZ C a , Sr. S c , Y , L 
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a, Ce, Pr, Nd, Eu, Yb, B i (D y^mit ta ^ ^ ^ m M 

iz M t z z ti CD 7Km.it <^ (D m & tt ^ 0 . 5~5wt %(Dmmiz^ ^ t . 
m^wTiz :jrni- ^ ^mw^ifii^ ±t ^ t ^izm^^^mm^At^m ^ ti ^ ^ o 

( ^ SS fi?'J E 1 ~ E 3 ) 

nmmE i ~ e s n *5 1^ -c a . mm(D^ii\^(D =. t )vm.mmu(o ± 
iz ^ m ^ w> joit ^ \.z tz ^ . nmm'z i -c- (i Ji ib © uss f y d i m i: 
ti )\^ iy t> (Dmmm^yKmm-^ . n ss m e 2 -c « ± ib © ^ m i^^y d a tn\:. 

b 'J -j? A © m ^ m ^ . 0'J E 3 T- (i ± IB ® H 15"J D 1 1 

|Hi D t' ;^ V © 51^ 7X M ^ ffl t> 7t o 

"^LT. cn4>0||^g^|JEl'-E3^c^D^^T(i^ ±13© — >;^^;i'^^S 

S ^ .in © fi^ ^ i§ 7X M 13 ^ a ^ ^ . T' . cm ^ 2 5 % N a 0 

H 7K 4> 13 ^ ^ ^ 7t m > N a 0 H 7jc m *s ^ ^ n S ^ T- . C 

-ti-riPta^aL. ^tL^-nTaB©^6t3^-rcfcdf3. Ca (OH) . , 
Y (OH) 3 , Bi (OH) = (D^^?^m^mi$.l. Tz o ^©m«. ±bB© 

^wm\.fzo 

^LT. ±iB©cto{CL-rf'^^bfc^Stei3'>JE 1— E3©^7";i'*>JS 

mvfeffl - ^ )\ym^iEm\zm ±aB©^££M Di^DiiJ^-^iiiija 
#T;i/*u^mvt!jt3^{ti>i o-!t-r^;i/g©®fm^aqi.i:i iit-r^' 

)g^$±aB©^JS^?'JDl, D4, Dl l©4j©h-&t)-t±TTBB©^6t3 
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^mi^ffi ( %) 


i*- /ril 17 1 


C a (OH; a 




7 4 


ZnE l7*i 


I \ \j r\ ) 3 




7 R 


nmm'^ 3 


B i (OH) 3 




7 7 


^M^'JD 1 


C a (OH) . 




7 2 


IIJi6^JD 2 


Y (OH) 3 




7 7 


D 3 


B i ( 0 H ) 3 


to 

*\ \\ 


7 3 



® 7K ^ -fb T^rf: ^ 4" il ^ ^ -r ;t o T in M H ^ o ^ 

E 1 ~ E 3 T ;i' iJ S m rte ffl - 'ir ;m ^ ffl l^ ^ ^ , "t" S ^ ff^ 

^-r?)^cfefcl9A^m^^La^^^rt)>&:;t)^o;t^^&-r?)ll^s^'JD i ~d 3©t 

U B m vi ffl - ^ ;b ^ ^ ffl l^ ^ ^ ^ J:t ^ T . $ t3 ?g T C (:r 
§ ?tmi^«*s[ql± LT fco f^ii. ± sB © An i^^aii a t3 o l^ T 

~ 1 0 0°C©^ia{3-r^Ci:;^s$y^ ^x^^^ 
( ^ SS F 1 ~ F 7 ) 
^ 56 ^ij F 1 ~ F 7 C:: *D u T (i . m CD ^ Jl^t (Z) =• y ^ )l & ^ (D ± 

^rsm^mii^t ^ & tz ^ . mmmF i x- it ti a (d mmi^ t x 
h u > ^ ^ A (Dmm.m t ^ 1 : i cDmm.ttxM'^^ tz i o w t %(Dm 
mi^7Kmm^. mm^iF 2 -c it t) a ty o m t ^ ^< )v h ® 5N ^ ^ 
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F 3 it 7. ti y 't^ (D mmiu t )i h (D mmm t ^ 1 icDSfitb 
X' m ^ Tz 1 0 w t % <Dmmm7kmm^ . mmm f 4 x it h 'j -i? 

A ® 5i ^ ^ i: n y wu h CD fill ^ H i: ^ 1 : 1 ® ffi S it T- ^ ^ 1 0 w 

t %(Dmmi^7km^^ . mmmF 5 t- (i ^ > ^ > © «i ^ ^ =j y wi/ h ® 

5^^iti:<&l : lcr)afii:tT'?M-&$-ii-fcl0wt%Ofi)^^m7K}§M=S:. 

mMM F e y )i \i 0 ommi^ t ^ h iDmmi^ ii ^ I 1 
® a M ib -erg ^ /t 1 0 w t % © Si ^ It 7K r« s . mmm F 7 X It \i 
7. (ommm t 7^ )]y h (Dmmm t ^ 1 i (Dmrnttx-i^-^^ -^tz i 

Owt %©5ii?lS7j<j§r^^ffloi)J:of^ b^o 

o H 7kmwL ^ mm ^ tz'^ . n a 0 h tr ^i)^ # $ n f:: a ^ ^ x- . 

IB © ^ 7 (3 T ct o 13 . ^ S£ C?iJ F 1 T- ti C a (OH) ■ S r (OH) : 

t ^ tifz^^mm i s mmm F 2 X it c a ( o h ) . h c o ( o h ) 

! i:>!)S^g^^n/;>4^P^il$r.llM«^«F3-e(iSc(OH): i:Co(0H) 

: tifi^R^^ tiTz^mm^ . mmm F 4 X liY ( o h ) . i: c o ( o h ) 
. ti3^^s^^^tirz^mm^.mmmFbxiti.a.(oii), i:co(0H) 
: t ^ titz ^ m ^ . mmm F 6 X It Y h i o u ) : t c o (oh) 
> ii '^s.^ ^ titz ^ fsm ^ . nmm F 7 X it B i ( o h ) . i; c o ( o h ) 

: il f)^ $ tlTz ^ m m ^ m 1^ L . ^(D'^\t. Ji SB © l^ife^'J D 1 ~ D 1 



wo 99/43035 



PCT/JP99/00720 



26 

(a 7 ) 



■ mm F 1 
imm F 2 
imm F 3 

;JS0!l F 4 

F 5 
imm F 6 

F 7 



•irSi^'J E 1 

E 2 
E 3 



Ca (OH) + Sr (OH) ■^ 

Ca (OH) 2 + Co (OH) 

Sc (OH) 3 + Co (OH) . 

Y(0H)3 +Co(OH). 

La (OH) 3 + Co (OH) ■^ 

Yb (OH) 3 + Co (OH) 2 

Bi (OH) 3 + Co (OH) . 



C a (OH) 2 
Y (OH) 3 
B i (OH) 3 



(% 



7 9 

8 1 
8 2 
8 7 
8 2 
8 5 
8 6 



7 4 
7 8 
7 7 



^ (D m^ti' <^ m ^ ta ^ o \<z . ± SB ® J; o 2 a ^ ® 7jc ^ -fb tj * in Ifl^ 

@ * ffl T ;i/ U ^ m vte {i . ;i/ a , <y h 'j A , \i7.-^ 7. 
(D la^, ©TK^fb^^^in^mSL-cci^PB^S^B^tAcllMf^JE 1 ~E 3 
(DT U S m vte ffl - ^ ;i/ @ ^ ffl o }t tc it ^ T . H S T t (:)■ ^ 
5f£ m 1% ft fp] ± L T *5 D s J3 . r: y Wl/ h ® tK ^ fb t> ia X. T iP S 

t ^ id F 2 ~ F 1 (DT )\^ti ^) ^ n.mm - -J ^ )\^ m-^ m \ ^ tzm^ \' \t . 

^§ ?S T *> i) ?t m ft ^ ^ [p] ± L T I > o 4o . ^ ® ci: -5 * ;P 
A ^ ® ^ gg -fb (- rr yN- ;i/ h © 7j< ilJ lb ^ *D X fc tf" a ^ |§ ;5, t| ^ 
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Alzn i.'c 1 ~5wt %©®iat3-r?>c^>{)^$fs t^^ofco 
immmG i ~ g 6 ) 

iz^mm^mmt ^iz&Tz K) . mmmG i x- it ti jv h (d m^i^^ . 

X ^l' t- >> A CD fi^ 1^ H ^ . H SS ^'J G 6 « b* V ® 5iy ^ ^ ^ ffl l^ T 

^n^-n5 wt % (D m m i^7K m m ^ mm L . mm<D - jim^^mu^ 
z ti ^ (Dmrn^y^mmizmm^ tz'^. cn^s o*c®2 5%NaOH 

~ y ^ & (D ± C a (OH): , Sc (O 

H)>,Y(OH)., La(OH),,Yb(OH).,Bi (OH) 

. (D^mm^mm\.tzo 

^J:v^T-. :i (D ^ o mm t^mf$.^ tiTz^ - y )\^j^mmm^ ^ 
ti b w t % (D Z3 j-^ )i h mmi^ykmmizmm^ . vn -r- . c n $ 2 s % 
^ a 0 H7kmm^iz mm ^ "^tz'ik. & o }i:^mm^^^ ^ntzmm^m 
X' . zti^^m.^izm^x8 0 'ccDU^x 1 m m ^ ^ X m m L . 
±si(D^'p mm (D ±iz ^ ti^' ti=i }v V (Dykmit^i)^ lb tj: ;h m 2 ^mm 
^mmi.. ^ (D'ikit. ±ai(Dmmmjy 1 -^D 1 1 (Dm^ tmm^z Lx 
T V m mm m - )i m ^ m L Tz o 

^LT. ±%t!. (D ^ ^ IZ V X i'f m. V tzMMm G 1~G6®#T;»/*US 

mmm ~ y ^ jvm^jEmiz mi^ s ±m(DmMm'D i-d 1 1 (Dm-^tm 
m^z Lx s mmmmt^ I . oAhtD^Tjiij^jwrnm^iiFm-r^t^iz^ 
^ T )v ^ V m mm iz ^ 1 0 ^ ^ )i s omm^m. q <> t i 1 v- ^ 
s (Dmrn^s. Q n t ^ 1.x m^T iz :jrHf ^ ^m^&^ Misb . ^© 
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8 ) 



■.m0i G 1 
■■.mm G 2 
.mmG 3 
■■.mm G 4 
■■.mm G 5 
G 6 



C a (OH) 2 i: C o 

S c (OH) 3 tCo 

Y ( O H ) 3 too 
La (OH) 3 tCo 

Y b (OH) 3 t C o 
B i (OH) 3 i: C o 



0 H ) . i: omm 

OH). 

OH). t(Dmm 

OH). ^ ©ail 
OH). 

OH). t<Dmm 



5Em!f#t4 (% 



8 7 

8 9 

9 0 
8 9 
8 6 
8 8 



imm F 2 

F 3 

imm F 4 
■:mm F 5 

[Jgf!! F 6 

■■.mm F 7 



C a (OH) . t C o 

S c (OH) 3 i: C o 

Y ( O H ) 3 C o 
La (OH) 3 tCo 

Y b (OH) 3 tCo 
B i (OH) 3 tCo 



OH). 

OH), i: ® 

OH). hicD^-^ 

OH) . i:©rg^ 

OH). t(D^'^ 
OH). 



8 1 

8 2 

8 7 

8 2 

8 5 

8 6 



ci CD ^ ^ ^^dJ ct -5 (3 . - ^ ;b IS S M © ± (3 * ;i/ V A ^ 

® tk ^ *^ 'fe s ii s fig L . $ iz z CO ^ m m CD ± iz ^ )i h 

©7jc^'fbti*^^?k^^2 "fP^^^aS^it/t^Ste^JG 1 ~G 7 0T 

U S m vfe ffl - >^ ;i/ @ ^ ffl l^ fc ^) ® , * ;i/ A ^ ® 7K ^ -fb ii 3 

h (D7K^^t^ t-^^m.-^ ^ titz^pmrn^m^ftzmmmF 2 ~ f 7 ® t ;v 
^) m mm m - ^ )v m ^ m fz i) CD iz it ^ X s $ e> t s t ic ^- (t ^ 

55 « !^ tS *5 [pj ± L T l^ o 

ta^. W ± ® ^ M I^M:: i> l^ T . ^ 31 cd - ^y ^ m U iz ^ 

n^rStiM©^Sigpc*;bv'^A^®;ic^^btJ^^tf|gS^=&ff$fi£L:fc 
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nmmt. ^ (d ~ ^ )v mm. t ^ m t (d m ti jn^ ^ m (d 
7km ^ ^ ^ ^ m m ^ m L tz mmM t X mm \^ tz -bK ^ ?l -a 
(D =^ y ^ )v & ^s. t <^ m t (D m iz ij ^ m (D 7km <t ^ ^ ^ ts 
mm ^mi^-r ^ t i^iz z (0 ~ ^ )v^^ii^&mizmf5%i^ titzi^^mcDmm 



i:K±mii^ Ltz ^ ^ iz . c ® ^ :fe it ^ 1 (D T )i V wmmm 
^ jimizis\.^m. ^?i^(D - y ^ )imm&iRizytm^ titzm^m 

m^lz ^ -h )\^ i/ t> h. 0 . 7sYuy^^h.^v^ 7. ti > s c 

y V ^) ^ i^Y . -^y^y-YKs \i 7. B iij^ MiR ^ ti ^ ti n (0 

^t^^ 'j>ti: < t 1 m-^ ts m mm ^ m L tz fz (i> . cicdt;i/*'js 
m - y "7 jvm^jEmiz mi^x T )i ti m mm ^ m l tz m ^ iz . ± 
w.m.m iz ^ y) i^mw"^ - ^ )\^^mm^ifimmmt mmr ^ (D:^ mm ^ 
ti. z (DT jvti u mmm^^m^ ■^fz^^rnx'-muTizi^i^x^^ Ltzm 
iz. mmmtm^nmtii^s.my.mmin^^^Lx^Bm.mT^iDtmM 
^ ti. mux <D^^!m^^i>zi§intzT mm-mt^m ib titz o 
^ Tz. z <D iz z m 2 (D T )i 13 ^) m MM m - ^ )\^ m iz X 

ii ^ ^ ?L © - <y >^ ;i/ ^ iiS S IS i: rS S i: ® Pb^ . * ;i/ A C a . 7, 

\^ 7B i ±> ^ MiR^ ti ^ un<D7kmit^^ 'ptj: < t i> 1 m^ts^m 
m^mn^Ltztzisb. z (DT ^) m nni m - y ^ m ^ IE m iz m X y 
)\^t) mmmt: i'pm. L tzm-^ c ^ um<D±wiz^^xz(DT)it) um« 
mm ~ y ^ )imizm^xmmt^^^-r ^niiLifii&T t ^ (D ±ii0 7km 
itmt:^ts^'?smiz X D irp $ij $ n . y jvti ^) mmm^-muT ^z m^^x ^ 
s^^i-^^c z OT )\^ ^) ^w.mm - y ^ miz m\x mmt)^ ^ ^ 
s ® 7t>5 ffli $ij $ n T . M iz ^ ^mit)} m ^z m ti tz T v mmmt)^ 
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m ^ ntzo 
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mm & ^ m ^ ^ ti fz m ^ m <D mm ^ iz . ti jny ^ a c a. . xho> 
sE.(D ^mm :3 )i h^s^w^nrvN^c t^!\^m.tt^Tjvio ^) mm 

vlfa ffl - >y -ir o 

3 . m^(Dmm 2 iZB&m LtzT jv V mmmm ^ y ^ )vmiz ii\.^x . ^ 
/wi/ h *5 ^ w ^ n ± IB ® M ® *5 T ;i/ * «j tmmo^^Txtummm 
:$nxi^^zii^!^m.t'r^Tjvti*)WM~iVs,m=-y^ji'Uo 

4 . If ?}< ® ® la 1 izmm L TzT t} v WM-Mm — y ^ j\^miz :^i^x . ± 

aB®^>^y1'h"*^^ 5>^>Las -feU'i7ACe. r^-feTTi^'^AP 
r. ;T.::tvANd. a. — Db°>i7AEu. -i'>yx;i/t'>>AYb:i)^^3llR^ 

y ® o 

5 . m m (D mm 1 iz s&m Tz T 0 m m-M m ~ y ^ ji' m iz X . m 

mm iz :b ±B<Dykm^t^ (Dmib> . 7km it ^ y ^ Jl ^ ^ t T ^ m 

m^^i^rz±^mm(D 0 . 5 5 w t % <d mm x- & ^ z t ^ !m m 1 1 
T )iti V mnrnm - y )imo 

6 . ^ii&cD - y ^ j]ymmmuiZ7Km<t=- y ^ ^^t-r ^^^m^ 
5t*?-&sxgi:. ^ii^<7) ^ y ^ )vmfr^&Uizytm^ titzf^mm(Dm 

m^iz ^ *;i/i/'j7ACa.;^bD>-5^'i7ASr. X io > iy ^ S c . -Y 
<vh'J«>AY. ^>^y^h". \f: X 7. B i MiR $ ti ^ m m (D ykm. 
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t-r^T^ii:} ^) m mm m - y )i m (D m B 'A o 

7 . sf * ® ^ H 6 iz%im [ytzT )i ti u M « vte ffl - ^ ;m ® * ^ d 

8 . ti5}<®^H 7 izmm [ytzT }v id ^) m mm m - ^ )i m (0 15 m iz 

o 

9 . li >fc ® ^ H 6 izmm L fz T )l ti 0 W Mm m =^ ^ Jl m CD m M :^ & iz 

1 0. m^(Dmm e iz$-dm L tzT ti ^) mnmm - ^ )im(Dm7t:^ m 

v^ T . 15^ S ii 13 *5 {:t ^ ± IB © tK ^ -fb ® fi § . 7j< ^ -fb - >^ ;i/ ^ ± 

1 1. mM<D^m \ \zum\^ fzT )i t) ^) ^mmm - ^y ^ )\^m^iEmiz^ 

1 2. ^ii^cD - y ^ )i'^^mmiZ7kmit- ^y ^ )i ^ 1 1 ^ m^m 
■^ytm^n^Tji:^ o m m-m m - -y ■tr ji m a x . ^ ?l s ® - <y ■!r ;i/ 

*>f^'t7ASc. 'i'>;/N>;>>AY. ^V^y-TK, f^v;:^Bi7!)^?,jl 

1 3 . IS * © ® H 1 2 iz mm L tz T jii^ ^) m m m m y ^ ji m iz is \^ X . 
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^ ^ m 1 1 ^ T )\^ io m mm m - y <r )v m o 
1 4 . 11 © $6 H 1 2 iz mm tz T jii^ m mm m ~ y ^ m is \^ X . 
±s& 0 ^ m m iz zi h -f)^ ^ $ ti X ^ z t ^ ^ m. t -r ^ T }i ti m 
m vte ffl - >^ ^ ;m o 

1 5 . li 5fc ® ^ H 1 4 iz L tz T jv iu ^) m mm m - y ^ )^ m iz X . 
3 /wi/ h ^ m ^ ti tz ±ii (D m m T )i :h i; tmmcow^y xmmm 

1 6 . li ® ® H 1 2 IB i4 b 7" ;b * U S m vte ffl - ^ S {3 *5 T . 

± le © ji ® ± c 7jc ^ -fb 3 ;i/ h CD s 2 rpfsm^^mm^tixi^^zt 

1 7 . if * 0 ® H 1 6 {I IB 04 L ;t T ;i/ * U ^ m m ffl - >y ^ C l^ T . 
± la 0 7jc if -fb 3 ;i/ h CD H 2 4" /I z?)^ 7- ;i/ U i: if ^ ® # ffi T T- ^JD $a 

1 8 . ti 5fc © ® H 1 2 IB « L 7- ;V :b S m vtfe ffl — ^y ^ @ iw i3 T . 
±BB©^>^5'^-fh'7?)^'. ^>^>Las -bU-^ACe, ^^-fe;ti;''i7A 
Pr. ^:tvANd. ^ — Db'-^AEu. ^ y \fi ^ Y h 13- 

^ ntz'pti: < t i> imx$)^zt^nwLt-r^y}vti>)mmmm-y^ 

19. "^ll^^CD - y ^ }\y m.^^U\Z iJ )]y iy ^ C a ^ XhD>^'i7AS 

X ^ h . + ;i ^ $ n ^ ?L 14 © - >y >ir ;i/ ^ s @s <b - >y ^ 

:t3 ^) mmmm ^ y ^ )vm(Dm'^i5 

2 0. 9t|B«Lfc:^;i/:^'Jmmvfeffl->y'5r;i.^®SSia;5 
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2 1. m ^ (D ^ m 2 0 iz t^m L tz T )i ti m n '<i^ m - y ^ )i m (D m ^ :& 

m^z . n yN- ;v h ifi ^ ^ ^ ti fz ±td (D ^ m M ^ m ^ T ^ iz ti) Tz t) . 

'J m m rte ffl - ^ ;i/ @ © 1^ ^ o 

?i 13 i5 v^ T . ± IB ® 45 ;i 0 ± 7jc ^ -fb n y wi/ h ® H 2 4^ ® ^ 

^ t ^ z t^!>^WLt-r^TJVi3 ^) mmmm =■ y ji^m<Dm^^yj 

2 3 . si5)<®®ia2 2tCB3«4L;tT;i/;b'Jmmvteffl->y>:r;i/ffi®^ig^ 
^ io T . ± 13 CD ^ 2 4" Pf^ il ^ ^ -r I? , T * if ^ ® 

;H1 © ^Ig ^ ffi o 
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6 . { M jE ) ^ llil (D =. y ^ )i If* M iz A m it - y T )l ^ ^ t t 
?£ t/ S ?t « ^ S X fl . ^ ?L 14 ® - -y )im^mmiz^m^ ntz 

rStlM0^DSg|5(z. ^hD>^>i7ASr. X;^>i^'>ASc. -T-yhU 

7 . ( ^i iE ^ ) ^ ?L 14 (7) - ^ S ilE f b - 'y ^ ;u ^ ± i*: i: -r 
i) S m ^ 5t ift ^ -y- ^ X # i: . ^ ?L CD ^ ^ S M t; ^ ifi ^ tL 
rSfeg®^Sgi5(;. :^j;i/->'i7ACa, ;^hP>-5^r>ASr. X:^>v'> 
ASc. -T-yhiJ-i^AY. ^>^y-i*K. \^ 7^ :^ B i h m^R ^ ti 

'pta < t i) 1 II ® ^ ^ 0 7j< fb ^ 3 ys- ;u h t^^ts^mm^mm-T^ 
^^t^^-r^zt^mmtT:b7'ji±i>)m'mmm=^y^jim(DmmyD 

8 . m>n<Dmm 7 izmm L fzY wm^m - y ^ jimcDwa&ys miz 

9^.%mr z, :l t ^ ^ m. 1 1 7^ 7' )v ts ^) mm.\^m - y ^ )iim<D mmi^ 

9 . m ^ o Q i,z i^m L fz 7 )\. -h 'mn.m.m - y ^ )im<Dm.'Mi5tk^z 
*5i>T. ^mm (Dmi&^z mm t z> ^ > ^ y k*^ ^>^'>La. -t'; 

7- f A Y b 31 iR $ n /> < i: ^ 1 m(D Jtm-C Z Z t ^ ^ 

m. t r )i ti u s 71 itfc ffl - ^ ® ;^ i£ o 

1 0 . m^CD ^mm 6 izmm L tzT )l tj >) WM'Mm - y ^ )i m(7:>'^^^:G ii. 

is i> T . ^ M ® II ^3 it ^ ± 20 o 7j< fig fb ti (7) M ^ . 7j< ig fb - -y >:r ± 
f*i:-r^StiM:S:ai^fcrfe:^cirtS©0 . 5~5wt %(Dmmiz-t Z Z t 

^^^ttZi7'jiti')mmmm=-y^Am(nmB h ?ii o 

1 1 . m 5}s © iiLQ im 1 i; iiai \^tzt )\yti ^ vtt — ^ ^ je -i® (ig 
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1 2 . ^^^(D - y ^ A m^&^R 7Kmit - y ^ ^ t-r m 

ij^^m^ n ^ T )ii3 u ^ s m ffl - ;ni t ^ T . ^ JL 'fi ® - ;L' 

*>v'>ASc. -r-yhiJ'^AY. ^>^y'f'F. f;^x'::^BiA^e)31 

$ n -s w *4 ® 7K ^ ^ < t i) 1 m^ti ^mmt^BfTH^ nxi^ ^ 

1 3 . fli * © TO ffl 1 2 C:: fig L 7" ^l- :ti 'J S « i-te ffl - >y ;i' M 1- o T s 
± le (7) 4" II 5^)^ ^ ?L - A ■{■* S tfe ® ^ B5 ir Jf^ ^ $ n T I » -5 ^ i: 
-r^z;!/* i; Smv&ffl - ^ Ji^ & o 

1 4 . flS jfc CD BB 1 2 (; ge «5 L /i r ^l- ;b S m vte ffl - (- ^5 1 ^ T . 

± aB ® Pb^ Jl (I 3 / Wl/ h # W ^ n T I ^ ^ C h ^ i: -r S T U § 
« vte ffl - >y '^r ;Hg o 

1 5 . rtS * ® re la 1 4 c: §B i6 L 7t 7- ;i/ :b i; S m ffl - 'y ^L- H *3 v^ T . 
=1/^1/ h # w ^ n ± IB © "t- Pb^ ii 7- ;u * tmMco^^T-^bamm 
m^tixi^ ^ z t ^ 1 1 T .)i ti smrtfeffl - >y '^r;^^^ 

1 6 . flrl * © $5 ffl 1 2 (z SB m L /t T A :^ 'J S m vt!» ffl - -y ^ ;u ii 4o IN T . 

± (D f-p m m 0) ± iz 7k m it ^ ji h (Dm 2 ^mm t^mi^^^ nx z> ^ t 

1 7 . j}^ © ® H 1 6 ic SB -is t 7t ;u 'J S m vii! ffl - -y ^ II 4o VN T . 

± IB 0 7k ^ ft 3 V (Dm, 2 ^ m m t)^ T )\' ij ij it * ® # a T T /JO 5a 

Jl^nTo^zi:^!^Mi:-r?)T;b;^>';smv1!iffl--y^^^'tiio 

1 s . mmcD^m I 2 {z i^m l tz t )i m m-M m ~ y ^ )i a x . 

P r . ;f. ■>' A N d . ^ — D f A E u . -f -y ^l' t' A Y b Tt)'^ f> il J^/^ 

$ n fc ^'d: < t 1 li T- ^ d i: ^ 4f ^ -r ?> T' ;i/ mm-mm - y ^ 
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19. ^l\^(D - 'If T )V ti }V ^ U C a. . ;^ h D > ^ -> A S 

)\' ^ ^ h -r ^ m n ^ ^ ^ t ^ m -t ^ :l t ^ wl h t ^ T 

;b :^ S « vtfe ffl - y T Jl m <D M 'jB :f3 . 

2 1 . si Ate CD ® H 2 0 t,zBm btzT )i :^ V WMMm - y ^ )im<DmB:^ 
r£ {:: *5 T . n y h 'a W ^ n ± 13 ® 4" P^^ ® ^ i?E 1" ^ ir O . 

'J m '« ill! ffl ^ ^ ;m CD B 73 o 

2 2. gf ^ ® ® H 1 9 rt3 -m L X; ;l/ U g a ill! ffl - y CD S!J :^ 

a f3 I ^ T . ± 23 © 4" Pm^ n © ± n 7j< ^ {b 3 / h ® m 2 45 Pb^ n § ^ -r 

v£ o 

2 3 . |g (Z) Ig H 2 2 il fiS IJc L Z ;U * 'J S m ffl - ;i, ^1 ® M B 73 
v£ C; do t ^ T . ± 13 © m 2 ^ ^ Sij^ -f ^ (3 ^ "3 . T Jiii ^) tmMcD 

w^T iziii^x mmmm-t z t^^^mt-r z>t u s m ;t ffl - -v >^ 

7Hg ® ^ ;^ ?4 o 

2 4. If 5}< (D ® H 1 9 t f,3 L ;b * U S m it ffl - ^ ^1 ® 7^ 

ii c *5 T . 'p r^m (D m r&iz mm -t "7 > ^ ^ ^ k . ^ > ^ > l a . 

-bU-^ACe. :r7-fe7f->='j7APr. T^:tvANci. J.-Dfr^AEu, 
-r 7^ 71. b' A Y b /b- ^ Jll Ji^ $ ti ?) '> T^d; < i: -fe 1 fifi © tc * T ^ C i: 
t# ii( -r S 7- 71^ ij S m vtti ffl ^ -v ^ 71. ^ ® M 5i 73 ffi o 
2 5. flit 5}< ® !TO GB 1 2 (Z r3 il L 7!i T 71. 'J S vBi m ~ y ^ )l ^vl $: IE >ti iz 
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2 6. ( ii in ) mM(Dmm 2 izmu L TzT )i ij *) mMi&m - y ^ 
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